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(57)Abstract 

PURPOSE: To enable each gap between liquid crystal cells to be uniform when liquid 
crystals are sealed by a pressure sealing method by utilizing a cushion material having a 
constitution one of liquid or gas is sealed inside of the solid material having a elasticity, and 
thereby make its nominal quality excellent 

CONSTITUTION: A plurality of liquid crystal cells 60 and a plurality of cushion members 1 
are alternately piled up so as to be sandwiched by two metallic plates 4 at both sides of 
them, the piled-up cells and cushion members are pressed by a pressing means as shown by 
arrow marks, and a sealing compound 65 is coated over to each sealing port 51 in a state 
that the thickness of each liquid crystal layer is so controlled as to be a specified value. 
Next when pressing is weakened, the sealing compound 65 is penetrated into each sealing 
port 51 a little, ultraviolet rays are radiated thereto with this condition kept as it is, and the 
sealing compound 65 is thereby hardened so as to allow each sealing port to be sealed. 
Therefore, each cushion member 1 is turned out to be in a structure where a liquid layer 3 is 
filled in the inside of each elastic solid member 2 such as rubber, and since the irregularities 
and scatter in the thickness of the cushion members 1 and the metallic plates 4, and the 
scatter of pressing force within each plane can be canceled based on Pascal's law because 
each liquid layer 3 is flexibly deformed, pressure can thereby be uniformly transmitted to the 
liquid crystal celts 60. 
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(A) Relevance to claim 

The following is a translation of passages related to 
claims 1, 2, and 12 of the claims of the present 
invention . 

(B) Translation of the related passages 
[CLAIM 1] 

A method for sealing liquid crystal, whereby two 
transparent insulating substrates are overlaid to each 
other such that surfaces having transparent electrodes 
disposed oppose to each other with a predetermined gap, 
the substrates are bonded to each other via a sealing 
material formed into a frame at a circumference of the 
substrates, liquid crystal is filled between the 
substrates inside the sealing material from an inlet 
formed at at least one place of the sealing material, and 
then, outside surfaces of the substrates are pressurized 
from the outside via a cushion material so as to seal the 
inlet with the sealing material, is characterized by 
adopting a cushion material in which at least one of 
liquid and gas is sealed into a solid material having 
elasticity, as a cushion material. 
[PRIOR ART] 
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[0003] 

In a process for sealing a sealing inlet by using a 
sealing material such as an ultraviolet cure resin and a 
thermosetting resin after filling liquid crystal into a 
liquid crystal cell (namely, inside the sealing material 
of the liquid crystal cell between substrates) from the 
sealing inlet, a so-called press sealing method has been 
conventionally used, whereby both surfaces of liquid 
crystal cell (namely, outside surfaces of the substrates) 
are pressurized from the outside and a sealing operation 
is carried out in a state in which a gap of the liquid 
crystal cell is controlled at a predetermined value, so as 
to adjust a thickness of a liquid crystal layer (namely, a 
gap between the substrates) . 
[0006] 

In a conventional press sealing method, a sealing 
operation is performed in a state in which a plurality of 
liquid cells 60 and a plurality of cushion materials 100 
are alternately overlaid to one another, the both sides 
thereof are sandwiched between two metallic plates 4, the 
cells and materials are pressurized at a suitable pressure 
as shown by an arrow, and a thickness of the liquid 
crystal layer is controlled at a predetermined value. 
[MEANS TO SOLVE THE PROBLEM] 
[0009] 
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As the cushion material, a cushion material is 
adopted in which at least one of liquid and gas is sealed 
into a solid material having elasticity. 

[0013] 

[FUNCTION] 

The cushion material of the present invention has a 
construction in which liquid or gas is filled into a solid 
material such as rubber having elasticity and the solid 
material is sealed. Thus, an uneven surface, an uneven 
thickness of a metallic plate used for pressurizing, and 
in-plane unevenness upon pressurizing can be eliminated in 
accordance with Pascal rules because a filling layer can 
be transformed flexibly. Hence, it is possible to apply 
an even pressure to the liquid crystal cell. 
Consequently, upon sealing, a gap of the liquid crystal 
cell, namely, a thickness of the liquid crystal layer is 
evenly maintained so as to reduce display defects that are 
caused by an uneven gap in a display area of a liquid 
crystal display device, thereby providing a liquid crystal 
display device with high display quality. 

[EXAMPLES] 

[0023] 

Liquid crystal is filled in a state of Fig. 4(g), an 
even pressure is applied from the outer surfaces of the 
substrate as shown in Fig. 1(a), excessive liquid crystal 
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is discharged until a cell thickness reaches that shown in 
Fig. 4(f), and then, the sealing inlet is sealed. 
[0037] 

Further, a liquid crystal layer 3 is filled into a 
solid material 2 such as rubber having elasticity and is 
sealed in the present embodiment; however, air and other 
kinds of gases can be adopted instead of liquid, and both 
liquid and gas can be sealed. Moreover, the shape of the 
cushion material is not limited to that of Fig. 1. 
Furthermore, the solid material 2 of the cushion material 
1, that encloses liquid or gas, can be formed into a 
multilayer structure . 
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